AIRPAX 

l^m I II I n m m 


BULLETIN M-42 


MAGNETIC SERVO AMPLIFIERS 

Types M-5137, M-5178 and M-5179 


These amplifiers are designed to drive instrument type two-phase servo motors, controlling the current 
to both phases, thereby greatly reducing the standby power drawn by equipments employing them. 



400 & 


5 V RMS 
400 CPS 


115 V RMS 
400 CPS 


Airpax magnetic power amplifiers are designed to 
control both phases of 400 CPS servo motors. In so 
doing, a 50% standby power reduction is achieved 
because with no control current the voltage across 
each phase of the servo motor is reduced to one-half 
of the maximum output voltage. They can be driven 
by an Airpax FERRAC® amplifier. Each type is avail¬ 
able for operation under military environmental tem¬ 
perature specifications ( — 55 °C to +85°C) and for 
less stringent industrial temperature ranges ( — 5°C 
to +55°C). The latter types are characterized by a 
suffix “R” added to the type number. 

A typical application is shown in Figure 1. A servo amplifier, 
type M-5178, is driven by a FERRAC® pre-amplifier. The 
power amplifier drives a two-phase servo motor. For maximum 
output, 6 watts per phase, the servo amplifier requires a 7 milli- 
ampere DC input signal to either control winding or 3.5 milli- 
amperes DC if both control windings are connected in series. 
The required input is furnished by the FERRAC® pre-ampli¬ 
fier. Since the combined power gain of the FERRAC® and 
power amplifier is 8 X 10 6 , the input to the FERRAC® con¬ 
trol coils can be extremely low. 

Figure 2 illustrates the typical amplifier circuit employing a 
stabilized lead network. 

In Figure 3, stall torque is plotted in ounce/inches for types 
M-5137, M-5178 and M-5179 as a function of the DC control 
current, with a 115 volt source. 



I 15 V TO 150 V 400 CPS 



^Select from line of FER- 
RACS, typically types M-943, 
and M-5187. 


C 2 is optimized for servo sys¬ 
tem stability, typically 5 to 
25 uf; 


Rf = 25 K for M-943; 

for other amplifiers, set R 
numerically equal to the 
transresistance of auxiliary 
control winding “B”; 

R 2 = 3K; 

Ri is variable for gain adjust¬ 
ment. Pre - amplifier voltage 
gain is approximately equal 
to R 2 /Ri for ratios less than 
200. For Ri = 50 ohms, a 
75 millivolt DC input yields 
approximately full motor 
speed for light motor loads; 


R 4 = 5 K. R 4 can be de¬ 
creased to drive the output 
stage harder. 

C 2 would be increased corre¬ 
spondingly. 

To prevent a decrease in out¬ 
put torque due to pre-ampli¬ 
fier output ripple (fed through 
C 2 ) the R 3 Ci filter is re¬ 
quired when the lead net¬ 
work is incorporated. Typi¬ 
cally, Ro — 100 ohms, Ci 

= 2 uf. 


FIGURE 2. TYPICAL POWER AMPLIFIER CIRCUIT WITH 
STABILIZING LEAD NETWORK 



M-5179 
10 W 


M-5178 
6 W 


M-5137 
3.5 W 


FIGURE 1. AIRPAX POWER AMPLIFIER DRIVEN BY FERRAC® 


FIGURE 3. STALL TORQUE AS A FUNCTION OF CONTROL CURRENT 






















































































SPECIFICATIONS FOR AIRPAX SERVO AMPLIFIERS 


INPUT: DC polarity reversible. 

OUTPUT: AC, phase reversible; 3.5, 6 and 10 watts maximum 
per phase for types M-5137, M-5178 and M-5179 respectively. 


FREQUENCY RESPONSE: With a 1000 ohm loop resistance 
in either control winding, the 3 db bandwidth is 6.0, 5.0 and 

4.0 CPS minimum for types M-5137, M-5178 and M-5179 
respectively. 



: 




POWER SUPPLY: 115 volts ± 10%, 400 CPS ±5%; 9.0, 
15 and 25 watts maximum at full output for types M-5137, 
M-5178 and M-5179 respectively. 

STANDARD TEST CONDITIONS: 115 volts, 400 CPS sup¬ 
ply, room temperature. 

AMPLIFIER NULL: Input current to either control winding 
to bring the amplifier output to minimum will not exceed 
0.07 milliamperes under standard conditions. 

NULL STABILITY: Input current to either control winding 
to bring the amplifier output to minimum will not exceed 
0.1 milliamperes under ± 10 volt variations of the power 
supply at 25 C. At 115 volts, 400 CPS, the input current to 
either control winding to bring the amplifier output to mini¬ 
mum will not exceed 0.1 milliamperes at any temperature from 
-55 C to +85 C. 


TEMPERATURE: —55 C to + 85 C operating 

— 65 C to + 100 C storage. 

HUMIDITY: Ten days per MIL-STD-202, Method 106. Sat¬ 
isfactory performance is required after this test; minor blem¬ 
ishes of the finish are acceptable, but severe corrosion is not 
permitted. 

VIBRATION: At least 10 G from 10 to 55 CPS in each of 
three principal axes for one hour in each axis. 

SHOCK: 30 G for 11 ± one millisecond, consisting of three 
shocks in each direction along each principal axis for a total 
of 18 shocks. 

INSULATION: At least 5,000 megohms at 500 volts DC 
between control windings and between control windings and 
case. 



GAIN STABILITY: With 1.0 milliamperes input to either 
control winding at 25 C, the output will not change by more 
than 10% as the supply voltage is changed from 115 volts by 
± 10 volts. At 115 volts, 400 CPS and 1.0 milliamperes 
input to either control winding, the output will not change 
by more than 25% at +85 C, or 40% for types M-5137 
and M-5178 and 60% for type M-5179 at —55 C. 

INPUT RESISTANCE: 68, 205 and 173 ohms ± 25% at 
room temperature for types M-5137, M-5178 and M-5179 
respectively. 


ISOLATION: Input and output are electrically isolated from 
each other and from the case. One side of the 115 volt line 
is internally connected to the case. 

MECHANICAL CHARACTERISTICS: Eight pin plug-in octal 
socket. Hermetically sealed in a drawn cold-rolled steel case. 
Finish is black glycerol phthalate base paint per MIL-E-5557, 
type four, over zinc chromate primer. 

WEIGHT: 7.8, 10.8 and 18 ounces for types M-5137, M-5178 
and M-5179 respectively. 


STANDARD OCTAL 




TYPE 

A 

B 

c 

M-5137 

2 1 

16 

1 - 15 - 
1 32 

1 15 

1 32 

M-5178 

0 \5 

^16 

i i. 

1 16 

I - 

1 16 

M-5179 

3 — 

° 8 

1 15 

1 16 

1 - 

1 16 


NOTE! ALL DIMENSIONS ARE MAXIMUM 



115 V, 400 CPS 


VALUES FOR R AND C 



R(OHMS) 

C(yLlfd) 

M-5137 

600,4W 

0. 17 

M-5178 

400, 4 W 

0.3 

M-5179 

200, 4W 

0.55 


notes: adjust r and c for max. torque 

SENSITIVITY FOR SPECIFIC SERVO MOTOR. 

POWER CAN BE CONNECTED DIRECTLY 
BETWEEN PIN 8 AND THE JUNCTION OF 
THE TWO MOTOR PHASES 



MOUNTING OUTLINE AND DIMENSIONS FOR POWER AMPLIFIERS ELECTRICAL CONNECTION DIAGRAM FOR POWER AMPLIFIERS 

TYPES M-5137, M-5178 AND M-5179 TYPES M-5137, M-5178 AND M-5179 





TWX 305-587-1000 


FORT LAUDERDALE, FLA. 


5 MAY 66 
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AIRPAX SALES OFFICES 


ALABAMA 

Tec-Sel, Inc. 

4306 Governors Drive, S. W. 
Huntsville, Alabama 35805 
Phone: (205) 837-4541 
TWX: 205-533-2572 

ARIZONA 

Vinson Associates 
Suite 6, 44 E. Indian School Rd. 
Scottsdale, Arizona 85252 
Phone: (602) 947-7371 

CALIFORNIA 

Adtek Associates 
201 Town 6c Country Village 
Palo Alto, California 94301 
Phone: (415) 323-5414 

AIRPAX ELECTRONICS incorporated 
14436 Sherman Way 
Suite 201 

Van Nuys, California 91405 
Phone: (213) 781-2821 
TWX: 213-781-8841 

COLORADO 

Vinson Associates 
210 Tucker Bldg. 

3600 So. Lincoln 
Englewood, Colorado 80110 
Phone: (303) 789-2203 

TWX: 303-789-1649 

FLORIDA 

AIRPAX ELECTRONICS incorporated 
Seminole Division 
P. O. Box 8488 

Fort Lauderdale, Florida 33310 
Phone: (305) 587-1100 
TWX: 305-587-1000 

Reynolds & Associates 
P. O. Box 1043 
Eau Gallie, Florida 
Phone: (305) 254-0520 

Reynolds & Associates 
4677 N. W. First Street 
Fort Lauderdale, Florida 
Phone: (305) 581-6611 


Reynolds & Associates 
1010 Executive Center Drive 
P. O. Box 20341 
Orlando, Florida 32 803 
Phone: (305) 841-4840 
TWX: 305-841-4658 

Reynolds & Associates 
P. O. Box 13088 
St. Petersburg, Florida 
Phone: (813) 345-2128 

ILLINOIS 

Actronic Sales Engineering, Inc. 
4750 N. Milwaukee Avenue 
Chicago, Illinois 60630 
Phone: (312) 286-1037 
TWX: 312-265-1496 

IOWA 

Reid Associates, Inc. 

52 6 Merchants National Bank Bldg. 
Cedar Rapids, Iowa 52400 
Phone: (319) 362-6302 

KANSAS 

Palatine Engineering Sales, Inc. 
5514 Johnson Drive 
Mission, Kansas 66202 
Phone: (913) CO 2-5643 

MARYLAND 

AIRPAX ELECTRONICS incorporated 
Cambridge Division 
Cambridge, Maryland 21613 
Phone: (301) 228-4600 
TWX: 301-228-3558 

Babcock, Bohaker, Stiddard 
880 Bonifant Street 
Silver Spring, Maryland 
Phone: (301) 588-4047 
TWX: 301-439-4919 

MASSACHUSETTS 

Drew Associates, Inc. 

P. O. Box D 

Bedford, Massachusetts 01730 
Phone: (617) 275-7232 
TWX: 617-274-8493 



































MICHIGAN 

Tant Enterprises, Inc. 

16257 Meyers Road 
Detroit, Michigan 48235 
Phone: (313) 863-2665 
TWX: 313-342-0619 

MINNESOTA 

Fred Peterson Company 
P. O. Box 8409 

Minneapolis, Minnesota 55416 
Phone: (612) 927-4453 
TWX: 612-292-4105 

MISSOURI 

Palatine Engineering Sales, Inc. 

8587 St. Charles Rock Road 
St. Louis, Missouri 63114 
Phone: (314) HA 6-7055 

NEW JERSEY 
Jack McCoy 
300 Marlton Pike 
Cherry Hill, New Jersey 08033 
Phone: (609) 428-3444 

NEW MEXICO 

Vinson Associates 
2329 Wisconsin NE 
Suite L 

P. O. Box 3295, Station D 
Albuquerque, .New Mexico 87110 
Phone: (505) 298-7442 

NEW YORK 

John Di Blasi Associates, Inc. 

14 Vanderventer Avenue 

Port Washington, L. I., New York 11050 

Phone: (516) 767-0470 

C. W. Floring & H. R. Murray, Inc. 

6585 Kinne Road — 

DeWitt P. O. Box 11 
Syracuse, New York 13214 
Phone: (315) 446-5555-6 

NORTH CAROLINA 

L. G. White Company 
1020 Brooks town Avenue 
P. O. Box 2356 

Winston Salem, North Carolina 2 7101 
Phone: (919) 725-3612 
TWX: 919-725-6262 


OHIO 

Technical Associates, Inc. 
19500 Center Ridge Road 
Rocky River, Ohio 44116 
Phone: (216) 333-0035 

Technical Associates, Inc. 

P. O. Box 388 
Fairborn, Ohio 4532 4 
Phone: (513) 878-2484 

Charles P. Haskell 
P. O. Box 62 4 
Far Hills Branch 
Dayton, Ohio 45419 
Phone: (513) 298-3331 

TEXAS 

Bryer Associates 
P. O. Box 35841 
Dallas, Texas 
Phone: (214) FL 1-4350 

WASHINGTON 
John Plate 

584 Dexter Horton Building 
Seattle, Washington 98104 
Phone: (206) 624-1673 

CANADA 

Leonard Electric, Ltd. 

1008 Rangeview Rd. 

Port Credit, Ontario, Canada 
Phone: (416) 274-3454 
TWX: 610-492-4320 

Southwell Controls, Ltd. 

1332 Powell Street 
Vancouver 6, B. C., Canada 
Phone: (604) 255-9141 

FOREIGN 

Allhabo 

Allmanna Handelsaktiebolaget 
P . O . Box 49044 
Stockholm, Sweden 

Societe Electronique 
37, Rue Sedaine 
Paris 11, France 

































